Behavioural and gene transcription alterations induced by spontaneous cannabinoid withdrawal in mice.
This study examined behavioural signs that occur during tolerance development to cannabinoid treatment and hormonal and gene expression alterations induced by spontaneous cannabinoid withdrawal in mice. Tolerance to CP-55,940 treatment developed for hypothermia, ambulatory and exploratory locomotor activity. Cessation of cannabinoid treatment resulted in a behavioural withdrawal syndrome characterized by a pronounced increase in ambulatory activity and rearings. Corticosterone plasma concentrations dramatically increased 24 and 72 h after cessation of cannabinoid treatment. Similarly, an increase (40%) in cannabinoid [35S]GTPgammaS binding autoradiography was detected on days 1 and 3 of abstinence. Spontaneous cannabinoid withdrawal produced time-related significant alterations in gene transcription: (i) decreased (20%) tyrosine hydroxylase (TH) mRNA levels in the ventral tegmental area and increased (50%) in substantia nigra; (ii) increased proenkephalin (PENK) gene expression more than 100% in caudate-putamen, nucleus accumbens, olfactory tubercle and piriform cortex; (iii) increased (20-40%) pro-opiomelanocortin (POMC) gene expression in the arcuate nucleus of the hypothalamus. These results suggest that spontaneous cannabinoid withdrawal occur after cessation of CP-55,940 treatment. This 'syndrome' includes behavioural, hormonal and gene transcription alterations that seems to be part of the regulation of neuronal plasticity induced by spontaneous cannabinoid withdrawal.